Searching PAJ 



1/1 




PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-1 12637 

(43)Date of publication of application : 16.04.2002 



(51)Int.CI. 



A01G 9/02 



(21 Application number : 2001-043401 
(22)Date of filing : 20.02.2001 



(71 Applicant : NISSHINBO IND INC 

(72)Inventor : HASEGAWA OSAMU 
ONO YOJIRO 




(54) BIODEGRADABLE RAISING SEEDLING TRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biodegradable raising seedling tray comprising a pulp 
mold excellent in strength/precision, and also easily decomposing after raising seedling. 
SOLUTION: This biodegradable raising seedling tray is obtained by molding a pulp mold 
produced by subjecting a pulp slurry containing a biodegradable resin to suction molding, and 
thereafter subjecting the molded resultant to hot pressing. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA_7aaNFDA41 41 1 2637.. 



2005/01/27 



1/1 V 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It is the biodegradability seedling raising tray characterized by being the seedling 
raising tray which consists of a molded pulp product obtained by carrying out suction molding of 
the pulp slurry containing biodegradability resin, and carrying out the heat press of said molded 
pulp product after molding. 

[Claim 2] Said biodegradability resin is a biodegradability seedling raising tray according to claim 
1 which are one sort or two sorts or more of mixture chosen from the glycol dicarboxylic acid 
polycondensation system, the poly lactides. and poly lactone which are aliphatic series polyester. 

[Claim 3] The content of said biodegradability resin is a biodegradability seedling raising tray 
according to claim 1 or 2 characterized by being below 25 mass % to the main raw material of a 
pulp slurry. 

[Claim 4] Said pulp slurry is a biodegradability seedling raising tray given in any 1 term of claims 
1 -3 characterized by including an antifungal agent. 

[Claim 5] Said pulp slurry is a biodegradability seedling raising tray given in any 1 term of claims 
1-4 characterized by including water repellent and/or a waterproofing agent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the biodegradability seedling raising tray which 
consists of a molded pulp product obtained by carrying out suction molding of the pulp slurry in 
detail about the seedling raising tray used for seedling raising of vegetation or tissue culture. 
[0002] _ 

[Description of the Prior Art] As the tray used for seedling raising of vegetation, a sheet, or a 
pot, although the plastics seedling raising tray is generally used, the problem of abandonment 

arises after use. v 
[0003] While carrying out suitable number alignment arrangement of the seedling hold object 
which consists of a product made from plastics possessing flexibility and elasticity as a tray 
using plastics in the direction in every direction, Although the tray for seedling training (JP.7 - 
327507.A) characterized by having connected the opening upper limit periphery of an adjoining 
seedling hold object, and for the above-mentioned seedling hold object having prepared the tray 
which carries out lower part bulge in the pars basilaris ossis occipitalis, and accomplishing this 
tray as upper part bulge is free is proposed, since plastics is used, an environmental load is large 
when discarding. 

[0004] Then, the tray which consists of a molded pulp product obtained by carrying out suction 
molding of the pulp slurry is developed. However, there are problems, like reinforcement is weak. 
To it, it excels in reinforcement, it sets to the molded pulp product by which dimensional 
accuracy is manufactured by the wet suction casting method by using pulp as a raw material as 
a good molded pulp product, and is JAPAN in a raw material. TAPPI The molded pulp product 
(JP.10-311000.A) characterized by containing the microfilament in the range whenever [ water 
retention / which is specified to No.26-78 / whose ] is 150 - 500% is proposed. Although the 
application is not restricted for this molded pulp product, it is not mainly used for packaging etc. 
and the use to the tray for seedling raising is not suggested. 

[0005] The tray for seedling raising (Japanese Patent Application No. No. 263978 [ 1 1 to ]) to 
which high intensity and high degree of accuracy were made to give is indicated by making heat 
fusion resin mix and on the other hand, carrying out a heat press by the molded pulp product and 
its manufacture approach of a general seedling raising application. However, there is no 
publication about the trash which comes out at the time of production and use. 
[0006] Moreover, the product (JP.1 1-2271 10.A) in which the non-biodegradation matter of a thin 
film was formed on the front face of the seedling raising approach (JP.10-225235.A) of putting in 
a biodegradable plastic eel in the plastic tray currently used from the former, and raising 
seedlings, and a biodegradability plastic is proposed, since [ however, ] the biodegradable plastic 
is used as the principal component — a present stage — setting — rather — high there is a 
problem of becoming cost materials. 

[0007] Furthermore, the biodegradability ingredient (JP.1 0-3238 10.A) which kneaded the plastic 
part (JP.10-67876.A) and the biodegradability resin 51 - 70 mass % which mix a biodegradable 
plastic 95 - 60 mass %. and the coconut husks 5-40 mass %, and paper powder 30 - 49 mass % 
is proposed, since [ however, ] these are also mixing biodegradability resin 30 percent or more 
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quantity — there is a problem of becoming cost materials. 
[0008] On the other hand, the biodegradability molding which comes to carry out heat adhesion 
of the whole nonwoven fabric which interwove biodegradability fiber and cellulose fiber as what 
can be manufactured comparatively cheaply is proposed (JP.9-272760A). However, since the 
nonwoven fabric is made into the subject, it is thought that it is difficult to obtain a spacial 
configuration object at the time of molding. 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above- 
mentioned trouble, is excellent in dimensional accuracy, and over prolonged use. reinforcement 
continues and it makes it a technical problem to offer the seedling raising tray which consists of 
a molded pulp product with few environmental loads easily disassembled after seedling raising. 

[0010] , ., . . 

[Means for Solving the Problem] It finds out that reinforcement and precision are further raised 
by finding out that the reinforcement of a seedling raising tray and precision improve by carrying 
out a heat press after casting a molded pulp product as a result of inquiring wholeheartedly, in 
order that this invention person may solve the above-mentioned technical problem, and blending 
biodegradability resin with a pulp slurry further, and it can decompose still more easily after 
seedling raising, and came to complete this invention. 
[001 1] That is, this invention is as follows. 

(1) It is the biodegradability seedling raising tray characterized by being the seedling raising tray 
which consists of a molded pulp product obtained by carrying out suction molding of the pulp 
slurry containing biodegradability resin, and carrying out the heat press of said molded pulp 
product after molding. 

(2) Said biodegradability resin is the biodegradability seedling raising tray of (1) which is one sort 
or two sorts or more of mixture chosen from the glycol dicarboxylic acid polycondensation 
system, the poly lactides, and poly lactone which are aliphatic series polyester. 

(3) The content of said biodegradability resin is a biodegradability seedling raising tray of (1) or 
(2) characterized by being below 25 mass % to the main raw material of a pulp slurry. 

(4) Said pulp slurry is one biodegradability seedling raising tray of (1) - (3) characterized by 
including an antifungal agent. 

(5) Said pulp slurry is one biodegradability seedling raising tray of (1) - (4) characterized by 
including water repellent and/or a waterproofing agent. 

[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The seedling 
raising tray of this invention consists of a molded pulp product obtained by carrying out suction 
molding of the pulp slurry containing biodegradability resin, and a heat press is carried out after 
molding. 

[0013] Especially as a raw material of a pulp slurry, it is not restricted but the raw material 
conventionally used for manufacture of a molded pulp product, for example, mechanical pulp, 
ground pulp, chemical pulp, soda pulp, recycled pulp, dissolving pulp, gin hide pulp, a synthetic 
pulp, etc. can be used. In this invention, the recycled pulp obtained by ****(ing) used paper, such 
as a newspaper, a magazine, and a copy paper, or corrugated paper can be used suitably. 
Moreover, the used paper containing heat joining nature resin etc. can also be used. 
[0014] Naturally-ocurring polymers and synthetic macromolecule are mentioned as 
biodegradability resin used for this invention. As naturally-ocurring polymers which are 
biodegradability resin, microorganism production polysaccharides [, such as microorganism 
production polyester; hyaluronic acid ]; [, such as animal production protein; Pori (3-hydroxy 
alkanoate), ], such as animal production polysaccharide; collagens, such as vegetable production 
polysaccharide; chitins, such as a cellulose, starch, and an alginic acid, and hyaluronic acid, and 
albumin, etc. is mentioned. 

[0015] As synthetic macromolecule which is biodegradability resin, polycarbonates, such as 
polyols, such as aliphatic series polyester, such as poly lactone; polybutylene terephthalate horse 
mackerel peats [, such as poly lactides; Pori (epsilon-caprolactone), ];, such as glycol 
dicarboxylic acid polycondensation system; polyglycolic acid, such as polyethylene succinate and 
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polybutylene succinate, an^olylactJc acid, and polyvinyl alcohol, andj^^ester carbonate, a 
polyacid anhydride, poly cyanoacrylate, poly orthochromatic ester, poly FOSUFAZEN, etc. are 
mentioned. 

[0016] Also in these, the poly lactides (polyglycolic acid, polylactic acid, etc.) are still more 
desirable, and especially polylactic acid is obtained from starch, and also when discarded, it is 
preferably used from having the property decomposed into carbon dioxide gas and water. 
[0017] Although especially the gestalt of biodegradability resin is not restricted, a fibrous thing is 
usually used. The content of biodegradability resin is ten to 20 mass % preferably below 25 mass 
% to the main raw material of a pulp slurry. In addition, in this invention, "the main raw material of 
a pulp slurry" contains the above-mentioned biodegradation resin, mechanical pulp, ground pulp, 
recycled pulp, etc. Moreover, when using heat joining nature resin, heat joining nature resin is 
also contained in the main raw material. 

[0018] Moreover, the pulp slurry may contain the antifungal agent. By including an antifungal 
agent, while using a seedling raising tray, propagation of saprophytic bacteria, such as mold, can 
be prevented. The content of an antifungal agent is usually 0.5 - 3 mass section preferably below 
5 mass sections to the main whole raw material 100 mass section of a pulp slurry. 
[0019] Furthermore, water repellent, waterproofing agents, or these both may be included in the 
pulp slurry. By including water repellent or a waterproofing agent, deformation by water 
absorption in use, destruction, etc. can be prevented. The content of water repellent ,or a 
waterproofing agent is the sum total, and is usually the 0.5 - 5.0 mass section preferably below 5 
mass sections to the main whole raw material 100 mass section of a pulp slurry. 
[0020] Furthermore, the pulp slurry may contain other additives, for example, a baked strength 
enhancement agent, the wet strength enhancement agent, pH modifier, etc., unless it deviates 
from the meaning of this invention. The content of these additives is 0.5 - 3 mass section 
preferably below the PA usual 5 mass section to the main whole raw material 100 mass section 
of a pulp slurry. 

[0021] Moreover, the pulp slurry may contain usual heat joining nature resin, unless the 
biodegradability of the seedling raising tray of this invention by having used biodegradability resin 
is injured substantially. The content of heat joining nature resin is below 20 mass % more 
preferably below 25 mass % to the main raw material of a pulp slurry. 

[0022] The biodegradability seedling raising tray of this invention is a seedling raising tray 
obtained by carrying out the heat press of the pulp slurry containing biodegradability resin after 
casting the molded pulp product obtained by carrying out suction molding, and since 
biodegradability resin is carrying out the role of a binder, its reinforcement and precision improve. 

[0023] Manufacture of a seedling raising tray is performed as follows, for example. The pulp 
slurry raw material containing the used paper which is the main raw material, or a biodegradable 
plastic is ****(ed) in a water solution, various additives are added if needed, and suspension is 
obtained, although especially the solid content content of this suspension is not restricted — 0.5 
to 1 0 mass % — it is two to 5 mass % preferably. In this case, required nourishment may be 
added in case seedlings are raised using the tray of this invention. 

[0024] After moving the obtained suspension to ****, it is made to fall so that water may be 
added and the concentration of a raw material may turn into 2 mass % extent, and a pulp slurry is 
obtained. A molded pulp product is obtained by suction molding which used metal mold using this. 
The configuration of metal mold will not be restricted especially if a pot mold, a sheet mold, etc. 
can be used as a tray for seedling raising. 

[0025] Next, it fabricates by attracting a molded pulp product with a vacuum pump etc. Then, it 
is made to dry by 80-130-degree C hot blast with a ventilation dryer etc. for 8 to 16 hours, and 
is made for the moisture contained in a molded pulp product to serve as 0 - 5 mass % extent. 
[0026] And it is left for about 24 hours indoors (the temperature of 20-30 degrees C, 40 - 60% 
RH extent of humidity), and the moisture content contained in a molded pulp product is set 
constant. Then, the heat press of the above-mentioned molded pulp product is carried out. The 
temperature of a heat press is [ 100-300 degrees C of 5-100kg/cm2 of 30-50kg/cm2 and time 
amount of 150-200 degrees C and a pressure ] usually 5 -10 seconds for 5 to 60 seconds 
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preferably. 

[0027] Although the seedling raising tray of this invention is a tray which has two or more trays 
in a large number stocks, it can be divided and can also usually be used for one shares. 
Moreover, it can cut for every stock after seedling raising, and can also use for a subsequent 

activity. . . . . 

[0028] The seedling raising tray of this invention can perform control of a biodegradation period 
by the mixing ratio of the biodegradability resin in a molded pulp product. And the problem of 
abandonment can be solved now by controlling a biodegradation period. 

[0029] , . u . . _ 

[Example] Hereafter, an example and the example of a comparison explain this invention still 
more concretely. In each example and the example of a comparison, especially, as long as there 
is no notice, a "raw material rate" shows the mass rate to the whole main raw material of each 
raw material, and an "additive rate" shows the mass rate (mass section) of an addition to the 
main whole raw material 100 mass section. An additive rate is not contained in a raw matenal 
rate. 
[0030] 

[Example 1] Disaggregation of the raw material (newspaper used paper: 81 mass %, polylactic 
acid fiber (Cargill make):19 mass %) was carried out with the fibrillated film machine in the water 
solution (4 mass % concentration). The various additives shown in Table 2 were added, after 
disaggregation, you made it established and suspension was fully obtained. After moving this 
suspension to ****, add water, made it fall to 2 mass % concentration, it was made to fully 
distribute, and the pulp slurry was obtained. Subsequently, after having been immersed into the 
slurry carrying out vacuum suction of the molding metal mold for molded pulp product seedling 
raising trays with die length of 580mm, a width of face [ of 280mm ]. and a height of 64mm with 
the molded pulp product molding vessel and making molding metal mold carry out laminating 
adsorption of the pulp slurry, stirring this slurry, metal mold was pulled up from the slurry and 
reversed 180 degrees. In addition, when 3.5cm long, 3.5cm wide, and a eel with a height of 5.8cm 
(about 70cm of content volume 3) see from the upper part. 12 train (a total of 72 eels) array of 
the configuration of a molded pulp product is carried out in a lengthwise direction at six trains 
and a longitudinal direction. 

[0031] Furthermore, turning upwards the molded pulp product which carried out laminating 
adsorption, and attracting it, the picking mold which is carrying out vacuum suction next is put 
on a molded pulp product from a top, and suction force of molding metal mold is made it and 
coincidence at zero, and subsequently, the molded pulp product was taken and it was made to 
shift to the direction of a mold by considering as plus **. Next, the molded pulp product was 
taken, it removed from the mold, desiccation by hot blast was performed, and the molded pulp 
product for seedling raising trays with a moisture 7 mass % and an average thickness of about 
3mm was produced. Gas conditioning of the obtained molded pulp product for seedling raising 
trays was carried out by leaving it under the condition of 25 degrees C and 60%RH for 24 hours. 
[0032] The metal mold (a male, female mold) which has a tray configuration the degree of energy 
in the molded pulp product for seedling raising trays of the above-mentioned desiccation object 
was used, from the inside and an outside, it inserted with metal mold and the molded pulp 
product Plastic solid for seedling raising trays was produced by carrying out a heat press (200 
degrees C, 40kg/cm2, 1 0 seconds). 

[0033] In addition, the molded pulp product Plastic solid for seedling raising trays was produced 
like the above as an example 1 of a comparison except using newspaper used paper81 mass % 
and PE (polyethylene) fiber (product name: SWP, Mitsui Petrochemical Industries, Ltd. make):19 
mass % for a raw material. 

[0034] The main raw material component presentation of the molded pulp product for seedling 
raising trays is shown in Table 1 . Although what is shown in Table 2 as an additive was used, as a 
baked strength enhancement agent — acrylic resin (product made from the Arakawa chemical 
industry) — as a waterproofing agent — rosin (product made from the Arakawa chemical 
industry) — as water repellent — a polyolefine derivative (SAIDEN CHEMICAL INDUSTRY make) 
— as a pH regulator, as a humid enhancement agent, polyamide resin (product made from the 
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Arakawa chemical industry) was used, and the organic nitrogen system composite (product made 
from cay eye chemistry) was used for aluminium sulfate (Oji Paper make) as an antifungal agent. 
[0035] 
[Table 1] 
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[0036] 
[Table 2] 
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[0037] Furthermore, the following evaluations were performed to the three above-mentioned 
sorts of seedling raising trays as an example 2 of a comparison using the plastic tray made from 
the conventional PP (polypropylene). 

[0038] It is JIS about the biodegradability of three sorts of samples of two sorts of molded pulp 
product Plastic solids for seedling raising trays produced by the approach given in 
<biodegradation test 1 > above-mentioned, and a plastic tray. K According to the test method, it 
measured whenever [ by 6950 plastics-active sludge / aerobic biodegradation ]. Whenever 
[ biodegradation ] computed the amount of survival by the following formulas. 
[0039] 
[Equation 1] 

It is ={(amount of addition-survival)/(addition)} x100 whenever [ biodegradation ]. ... Formula (1) 
[0040] The biodegradation test result of the plastic tray (example 2 of a comparison) of elegance 
is shown in Table 3 two sorts of molded pulp product trays (the example 1 of a comparison, 
example 1), and conventionally. The plastic tray (example 2 of a comparison) is not disassembled 
at all so that clearly from this result, but when the main raw material is used as pulp (example 1 
of a comparison), it can be said that catabolic rate is clearly quick. When biodegradation resin is 
furthermore used as a binder (example 1), it can check that catabolic rate is increasing rapidly. 
[0041] 
[Table 3] 
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[0042] Since said trial was using active sludge, catabolic rate was checked notably. Furthermore, 
it is thought desirable to perform the field trial at the time of leaving it in the usual soil. 
[0043] <Biodegradation test 2> The sample produced above was buried in agricultural-products 
soil, and the rate of biodegradation was measured there. In the NISSHINBO INDUSTRIES 
researches-and-developments pin center.large field, use soil measured the weight after neglect 
for two months, and computed whenever [ biodegradation ] using the above-mentioned formula 

[0044] The biodegradation test result of elegance (example 2 of a comparison) is shown in Table 

4 a molded pulp product tray (the example 1 of a comparison, example 1), and conventionally. As 

shown in Table 4, the seedling raising tray of this invention showed the outstanding 

biodegradability. 

[0045] 

[Table 4] 

*4 
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2 0% 
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[0046] Reinforcement was measured for the reinforcement of the molded pulp product for 
seedling raising trays (an example 1 , example 1 of a comparison) produced [ which produced and 
<-on-the-strength-measurement-examined ], and a plastic tray (example 2 of a comparison) 
using the sample "seedling raising before" and "after seedling raising" (seedling-raising period: 
one month). A part of side face (die length of 50mm, width of face of 10mm) of each sample was 
extracted, it considered as the sample, and the three-point bending test was performed using 
the hauling tester (Instron 5544; made in Instron Japan). It measured by part for 5.0mm/in 
crosshead rate, and the maximum stress Pa and the elastic modulus Pa of the yield point were 
measured. A result is shown in Table 5. 

[0047] It was not extreme degradation, although some fall on the strength was checked after 
seedling raising when pulp was used as the main raw material so that this result might show (an 
example 1 , example 1 of a comparison). There was no strong change about a plastic tray 
(example 2 of a comparison). Thus, it was checked that degradation with the seedling raising tray 
of this invention going too far during a seedling raising period is not seen. 
[0048] 
[Table 5] 
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[0049] 

[Effect of the Invention] By this invention, it excels in reinforcement and precision in use, and 
the biodegradability seedling raising tray easily disassembled after seedling raising can be offered. 



[Translation done.] 
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fcur. ±»*tt^fc*^o-^^*iW«^*=^« 

4 M¥9-2 7 27 6 0§^«) o LfrL. 
££<*fc L-Cl^fctolcffiafirlcSEitt:«|iS«|*«*Cfc 
liHLl>fc#^'bH4o 
[O O O 9] 

u- * »«■*■ 4 z fc $bh fc -r 4 c 

[O O 1 0] 

M^icf^^ UAti C fc l^<^ o T Wffi h 

»s*<isi±-r4cfc*fl.i^asL. $f>(c. 
-iz*#»tt«a8«E6-r«c:fc(=j:or-Ji»K»tf 

[0 0 1 1 ] -r*j:*5%**MI*. WLTOfcJsy t?fc*. 

(1) ±»»tt««*dt^^^^'J""** 3, * fiL 

4 C fc fc « ^^MttWSf h U-o 

(2) «FE*»»tt«»l*^ ■BMfc*Ux^T^-C** 




(3) 



(3) 1&ft±ftM1t®m<D^mi*. ;^^7'J-(0 
£Jg&lC*t LT25 Sg%&T-C fc£ C t * *#® t *T * 

(1) *fcl* (2) (04»»tttf h • 

(4) mE/^^9"J-l*tt*tf«i**t?Ci:t«« 
fT* (1) - (3) (Dt^+L3b><D*»®14WS h U 

o 

(5) miE/^u^^u-i** «*JW*tf/xi*K*« 
£#t;c££i$«£-t5 (i) ~ (4) 0>ivr*Lft\a>± 

[0 0 1 2] 

[0 0 13] a>«»iLTI*. 

■*k «*tf. »*/<;u^ ft*/W^ v 

-y/^u^ Srtt/U^. 

i*. Kit. =3 e-ffltt«a>att. 

*<Tf#-B. *fc. tt»»1t««**t?*tt»*«t^*^ 

[0 0 1 4] *«WlZffl^&#L**»»tt»l«fcUT 

annas**: =3^— r;u:7 5>*a>Bina± 

a)flS£na£*K'J x^fil' ; t7^P>l^S±fti 
[0 0 15] ^»»tt»»"C*4*a*»*i:^"Ctt- 

U-h '7v^-h : «<DBB8ftl*tf y^*T^ *°Utf 

[0016] z*t&a>+-c?t>. * & lc#'J7*f KS 
WU^'Jn-^K, iK'JMfc*) L < • 

■l#Xi*lc»l»**L*1tlt*»oci:^&»*L<ffl 

[0017] ±»»itataBa>f^J8i*»i^Mi8*^*^ % 

*<. a*. tttt«<Dt,<DA<(effl**t«o £#»tt»BB<D 
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«r«i*- /<;u^^'j-<D±n»icaLT. 2 5gi 

[0 0 18] Sfc. RfirtbfMS"^ 
— * ic 1i tf3?<7)$tfi (DSgM £ K C C <t *<"C # £ o 

K*ea©t*itt* /<jb3fx^u— o>±tt»*(*i o 

ORMHcWLT* a*5K«»J5lT. #£L<l*0. 
[0 0 19] 'J— L< 

&a», &mm*tt5±-? z^ttfT'Z&o &*mx.it&5 

1 0 0M«:»Lt, a*5K*ffllSlT. #£L<I* 
O. 5-5. oMSSiJ-efc£>o 
[0020] S&lc *fgej§cD@B 

»±<*i O OSMfflSlcttLT. /^ffi«5SSa51^T. » 
£L<(*0. 5~3ff§aJT*fc£o 
[00 2 1] *fc. fe»»tt*8B* 

ji^iz^lt. »*L<ii2 5in%aT, *y»*L 

[0 0 2 2] ^B^CD^^MtiWffi h U-tt, ^^Mtt 

[ O O 2 3 ] WS h u— coaai*. 5 Iw L 

Ttr5o Sttf*f?***tt*±»«1t^9X^'y^t* 

T*«aan»s»»L.Tttaja*»*. co>tta*a)B 

»#«l*ttlC««**l£t**<. O. 5-10M% v 

[0024] »6*Lfcaaa*»«^»Lfctt, tk^ap 

^H^O;B® A< 2 Sfi%SJg «: * * 5 IcttT * <iU 
ttfiic*y. /^^HUK*»4. 4Sa>^«i*. ?H 




[0025] Mz % /^^-iuK^, M^^zfmz 
0-1 3 0°COMt'8~1 6B#W»5«£1*\ 

[0026] fLt, tt2 4mnXn (SS20~30 
°C. &£4 0~6 0%RHg£) izJMtU /^U^— ;U 

Krtic^£;}x6*#S£-£££i*6o -tiE/* 

1 0 0~3 0 0°C. »£L<I41 5 0-2 0 0°C. (±2) 
l*iS«5- 1 0 0kg/cm2. ^L<li3 0~5 0kg/c 
m2, B*BBI*iIM5~6 08\ #*L< 1*5-1 Of^T'fc 

[0 0 2 7] *J8Wfl)SI h 14. 

[0 0 2 8] *fgB£(DWS h U— 14. /^^-^K* 

[O O 2 9] 

icKyflOfclMBy rn^SJ^j 14. **i^*i(DJg**a>± 
H*4±(*i 0 0SS^I~#^£?S*nficDeSfi|£- (MS 
[0 0 3 0] 

mmm 1 ] n*4 (Srsaara : s 1 ss%.. #>j«ni 

3ft (*-^H±») : 1 9li%) (4 MS 

9tiM) -e»««l=<fcyii»Sli-fc« *2lz*-T«lS 

»lZj:y. fi£5 8 0mm. (|2 8 0mm, 6 4mmCD/^ 

IESl*fco /^U^^I/hWttli, «3. 5 c 
m. «3. 5cm. ^$5. 8 c m 7 O c m 

ffiJIZI 2*U (f+7 2-iz^) IEW*tLfct#CD-efc4o 
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[003 1] S&IC «Ji»*Lfc/^U^-il>K*± 
lcfi|lt«3IL3S:*<&. XlcXffitMl LTL^4»yfi*± 

«&3II££-tfDl-L. oi*"C* ^XE^^C o 
T/^U^-^uK^lSyacD^lz^ff^tirtco 

— JUK** 2 5°C. 6 0%RHCD^frTf^2 4B#P B 1ttM-r 
[0 0 3 2] JLfS(D&*g{*CDWffi h U— ffl/^U^— JU 

K*n/-»*oi«*4*a (tti, niffl) 

L. rtflBtnflH^&Affl'C*^ g&^UX (2 0 0 0 C. 
40kg/cm2. 1 o») "t^C^T*. «hl/-ffl/^^ 

[0 0 3 3] >S*3. ttttlHl tit, W»l^«rH*tt: 
8 1S1%, PE (*'JIfb» fttt (Sn°p* : SW 
P. =#5»fc*lia«) : 1 9 11%) 
*U4. ±BB*l:tt h U-ffi/^U^-^ 

[003 4] S Wffi h U— JH/tJl^E— K<D± 

SH*fc*<* tt»aiflE*»ai:LTI*T^yjU»»IB (JK 
JH1b¥xM» £. ft**lfcLTI*P5?> (JSJlHb^X 
M) JB*»iLTI*#y*U7*>RSM* (U--f 
T^ifr^m) £. pHBSEffli:LTtt«M/^>± (i^Si 

sago mmm&m <b l r i4?K y t s ran a*jinb 

[0 0 3 5] 

« 1 £0M» 







mm%) 






8 1% 
1 9% 


JtttMl 


PBISHI 


8 \% 
1 9% 



[0 0 3 6] 
t*2] 



(5) 
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m. 2 mamm 









1.0 




3.0 




2.5 




0.5 




1.0 



6 9 5 0 7^X*y2-?£&75fc\Z&h&9Ln±fttit 
[0 0 3 9] 

[SSI] 



[0037] $^>(CjtS0ij2<!:L-C. tt*(0PP (tK'J 
^□t°U» S(D^^f7^ hU— Sffll^T. ±E3 

[ O 0 3 8 ] <±ftMUm 1 >±IBB«a>*flKl=-Cf« 

^ hU— ^3^0>-^>^KO^Mti$- J I s K 

£##J£= I / (SsAoS) } x 1 o 0 



[0 0 4 0] S3IC ai^/^l/^-^KhL/- (It 
»IMMt / W LtttB LfcW (S8«S«D 

[004 1] 
[«3] 

^ 3 



[0 0 4 5] 

(i4) 



■ (1) 



^4 £#JBS 







tmmi 


tt«E«2 


2*E& 


2 0% 


5% 


0% 



B» 


JHKM1 






1 0 


74% 


5 0% 


0% 


2 0 


9 5% 


6 7% 


0% 


2 8* 


1 0 0% 


8 0% 


0% 



*:JISSM&fc<fc3»«B 

[0042] fife^ii^tt^M^fi&ffi^"c^^^^i- 

[0 0 4 3] <±»»tW2>tC1?, -tfSlCTttiSL 
[0044] a 4 |c/*;u:^E— )\, K h U— (ht^0*J 1 . 

mmm^) &zf'&*& awa«2) <d£#»sum6** 

tf-Tc «4l::SS;|l4J:5l^ *#e0J<0«S h I 1*« 



[oo4 6] <8iflai3eian>t*«Lfcw«hu-ffl/< 

u- UfcttM2) rwffifjj t rwffi^j (W 

^-y-V^KDfWcD— Si5 (^£5 0imu 4€ 1 Omm) £S 
544;>f>^hP>v^/Oa) &m^T3&mfu 

Btfrft-otzo ^D^«> KSS5." Omm/^t'lltJ 
[0047] Z(7>e*^&^**5lC. ^J^StB 

[0 0 4 8] 
[S5] 



(6) 



2002-1 1 2637 



m.5 3 £f&tf3£ga£t£* 





(Pa) 


(Pa) 






1.99x10' 
1.64x10' 


1.28X10* 
1.23x10' 






2.00x10' 
1.94x10' 


1.39X10* 
1.33x10* 


tt«#i2 




1.23X10' 
1.23x10' 


2.97X10* 
2.97X10* 



[0 0 4 9] 



